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DESCRIPTION 

CAM APPARATUS FOR KNITTING FABRIC 

Technical Field 

The invention relates to a cam apparatus for 
knitting a fabric, which is mounted on a carriage moving 
back and forth along a needle bed of a weft knitting 
machine and selectively drives a knitting needle disposed 
on the needle bed to perform an operation of knitting a 
fabric . 

Background Art 

Conventionally, in a weft knitting machine, a 
large number of knitting needles are arranged on a needle 
bed, and a cam apparatus for knitting a fabric is mounted 
on a carriage moving along the needle bed. The carriage 
is driven in the cam apparatus for knitting a fabric so 
that a knitting needle selectively moves forward into and 
backward from a needle bed gap, and supplies a knitting 
yarn to a knitting needle at the needle bed gap, thereby 
knitting a fabric. At least a pair of the needle beds is 
often disposed at front and back. In a weft knitting 
machine in which at least a pair of the needle beds is 
disposed at front and back, a fabric is basically knitted 
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at each needle bed. By use of the front and rear needle 
beds, it is possible to knit textures such as a rib 
stitch, and also knit a pouched fabric by knitting a 
fabric at each of the front and rear needle beds and 
making both ends in a width direction of the knitted 
fabrics continuous- Moreover, it is also possible to 
carry out a transferring that a knitted loop is made to 
move between front and rear needle beds (Refer to 
Japanese Examined Patent Publication JP-B2 2 94632 5, JP-B2 
2917146, JP-B2 2995464, and JP-B2 3292836, for example) - 

The Japanese Examined Patent Publication JP-B2 
2946325 discloses a basic idea of a method for 
temporarily placing a knitted loop, by use of compound 
needles for the knitting needles on the front and rear 
needle beds, from the facing needle bed onto a tongue of 
a slider of the compound needle retaining a knitted loop 
on a hook of a needle body. The Japanese Examined Patent 
Publication JP-B2 2917146 discloses a knitted loop 
forming method for split-knitting, a cam structure for 
the method, and the like, in which method the compound 
needles are used for the knitting needles on the front 
and rear needle beds, and a knitted loop formed through 
previous course is not knocked over but retained on a 
tongue of a slider, and transferred to the knitting 
needle on the facing needle bed and further, both of 
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racking for shifting the needle bed and the transferring 
are applied. The Japanese Examined Patent Publication 
JP-B2 2995464 discloses an apparatus for the transferring 
and the temporal placement of a knitted loop, in which 
apparatus the compound needles are used on the front and 
rear needle beds and further, separately from the front 
and rear needle beds, a transfer jack is provided. The 
cited reference 4 discloses a structure of a weft 
knitting machine using the compound needles for the 
knitting needles on the front and rear needle beds, by 
which apparatus the transferring and the split-knitting 
can be carried out . 

According to the related art disclosed in the 
aforementioned Japanese Examined Patent Publications JP- 
^B2 2946325, JP-B2 2917146, JP-B2 2995464, and JP-B2 
32 92 83 6, by means of the weft knitting machine using the 
compound needles on the front and rear needle beds, it is 
possible to knit not only a basic fabric, but also 
various fabrics by inclusion of the transferring and the 
like. However, the Japanese Examined Patent Publication 
JP-B2 2946325 does not disclose specific structures such 
as a cam apparatus for effectively driving the knitting 
needles. According to the Japanese Examined Patent 
Publication JP-B2 2917146, the transferring knitted loop 
is received by a hook of a needle body on the facing 
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needle bed, so that the method of temporarily placing a 
knitted loop as disclosed in the Japanese Examined Patent 
Publication JP-B2 2946325 cannot be applied. 

The Japanese Examined Patent Publication JP-B2 
2995464 discloses a cam structure for temporarily placing 
a knitted loop by use of a transfer jack, and a cam 
structure for temporarily placing a knitted loop, having 
a slider holding cam provided on a slider cam on the same 
phase of a transferring cam and a knitting cam. However, 
theses cam structures are complex. 

Further, in a structure having a transfer cam 
disposed on a knitting cam, as shown in the Japanese 
Examined Patent Publications JP-B2 2995464 and JP-B2 
3292836, a needle is selected to one of three positions 
of A, H, and B, at each position of which a presser is 
disposed, so that change-over between driving and non- 
driving of needle body, slider, or the like is carried 
out. Such a structure requires not only a complex cam 
structure, but also a raising cam having right and left 
apexes with long distance therebetween. Accordingly, 
such a structure is not suitable to a knitting machine 
for producing knitted products having a short knitted 
width such as a glove and a sock, for which knitting 
machine frequently repeats back-and- forth motions at a 
high speed because the structure would cause a larger 
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time loss. 



Disclosure of Invention 

An object of the invention is to provide a cam 
apparatus for knitting a fabric, having a simple 
structure, which enables easy transferring and temporal 
placement of a knitted loop, and furthermore enables 
downsizing of a carriage. 

The invention is a cam apparatus for knitting a 
fabric in a weft knitting machine having front and rear 
needle beds facing each other at a needle bed gap, the 
cam apparatus comprising: 

a knitting cam mounted on a carriage moving along 
each of the needle beds, for acting on a needle body of a 
compound needle arranged on each of the carriages; and 

a slider cam mounted on a side of the carriage 
facing the needle bed gap, for acting on a butt of a 
slider and driving for knitting a fabric so that the 
slider is cooperated with the needle body driven by the 
knitting cam, 

wherein the cam apparatus comprises a group of 
transfer cams provided in series to the knitting cam on 
at least one of the carriages, and a group of receiving 
cams provided in series to the knitting cam on the 
carriage which is opposed at the needle bed gap to the 
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carriage provided with the group of transfer cams, 
the group of transfer cams including: 
a slider transfer raising cam disposed at an 
ending position of a cam route through which the butt of 
the slider is guided by the slider cam, the slider 
transfer raising cam being capable of control of change- 
over between driving and non-driving of the butt of the 
slider is carried out, and when change-over to driving of 
the slider is carried out, the slider transfer raising 
cam guiding the butt of the slider to convey the slider 
to a cam route in which a tongue of the slider advances 
farther toward the needle bed gap than a hook of the 
needle body does; and 

a transfer cam disposed on the cam route to which 
the butt of the slider is guided by the slider transfer 
raising cam, for driving the slider to advance to a 
transfer position where a knitted loop can be transferred 
at a farther advanced position toward the needle bed gap 
than a position advanced by the slider cam, and 
the group of receiving cams including: 
a transfer-side knitted loop receiving cam 
disposed at a position facing the transfer cam of the 
group of transfer cams, the transfer-side knitted loop 
receiving cam being capable of control of change-over 
between driving and non-driving of the needle body, and 
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when change-over to driving of the needle body is carried 
out, the transfer- side knitted loop receiving cam driving 
the needle body to convey a hook of the needle body to a 
knitted loop receiving position where a knitted loop can 
be received from the slider advancing to the transfer 
position by the transfer cam; and 

a slider receiving raising cam, with respect to 
movement of the carriage, disposed in a vicinity of a 
position where the driving of the needle body is started 
by the knitted loop receiving cam, the slider receiving 
raising cam being capable of controlling change-over 
between driving and non-driving of the butt of the slider, 
and when change-over to driving of the butt of the slider 
is carried out, the slider receiving raising cam guiding 
the butt of the slider to convey the slider to a 
receiving retention route for retai^ning the knitted loop 
in which a tongue of the slider advances farther toward 
the needle bed gap than a hook of the needle body does, 

wherein the group of transfer cams further include 
a transfer-side knitted loop transfer cam disposed at a 
position facing a receiving retention route through which 
the slider is guided by the receiving raising cam of the 
group of receiving cams, which transfer-side knitted loop 
transfer cams are capable of control of change-over 
between driving and non-driving of the needle body, and 



7 



conveys the hook of the needle body independently or 
together with the slider to the knitted loop receiving 
position when change-over to driving of the needle body 
is carried out. 

Further, the invention is characterized in that: 

the compound needle is provided with a needle jack 
in order to be driven by the knitting cam to perform a 
knitting operation; 

the butt of the slider is constituted so as to be 
sank into a needle groove and no longer subjected to 
driving from the group of receiving cams by moving the 
needle jack into the needle groove; and 

a needle jack guide cam and a presser are further 
included, the needle jack guide being provided in series 
to the group of receiving cams and more outwardly from 
the knitting cam having a pressing slope for pressing a 
butt of the needle jack so as to move the butt of the 
slider into the needle groove, and a cam face for guiding 
the butt of the needle jack to the pressing slope so that 
the butt of the slider passes through the group of 
transfer cams, the presser being selectively capable of 
pressing the needle jack so as to pass the needle jack 
without engaging with the cam face of the needle jack 
guide cam. 

Further, the invention is characterized in that 
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the group of transfer cams and the group of receiving 
cams are respectively provided on the carriages which are 
respectively disposed on the front and rear needle beds- 

Further, the invention is characterized in that 
each of the carriages further comprises: 

a knitting cam for execution of one knitting 
operation; 

a needle selection mechanism disposed on two sides 
of the knitting cam with respect to a moving direction of 
the carriage, the needle selection mechanism performing a 
needle selection operation for selecting a needle to one 
position among different three control positions; and 

a movable presser disposed at one position of 
three positions, the movable presser being capable of 
controlling the knitting operation. 

Brief Description of Drawings 

Other and further objects, features, and 
advantages of the invention will be more explicit from 
the following detailed description taken with reference 
to the drawing wherein: 

Fig. 1 is a schematic cam layout of a cam 
apparatus 1 for knitting a fabric according to one 
embodiment of the invention; 

Fig. 2 is a section view showing a needle 
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selection state where a select jack 70 is pushed up to a 
position A in Fig. 1; 

Fig. 3 is a section view showing a non-needle 
selection state where a select jack 70 is sank into a 
needle groove 61 at a position B in Fig. 1; 

Fig. 4 is a cam layout showing a control state for 
knitting a fabric by each of the carriages 3 and 4 in Fig. 
1; 

Fig. 5 is a cam layout showing a control state of 
performing an inlay stitch in a leftward movement of each 
of the carriages 3 and 4 in Fig. 1 by use of a rubber cam 
25; 

Fig. 6 is a cam layout showing a control state for 
transferring, having the carriage 3 in Fig. 1 facing the 
carriage in Fig. 7; 

Fig. 7 is a cam layout showing a control state for 
receiving a knitted loop, having the carriage 4 in Fig. 1 
facing the carriage in Fig. 6; 

Fig. 8 is a partial section view showing a 
transferring process of the knitted loop in Fig. 6 and 
Fig. 7; 

Fig. 9 is a schematic cam layout of a cam 
apparatus 101 for knitting a fabric according to another 
embodiment of the inventions- 
Fig. 10 is a cam layout showing a control state 



10 



for transferring, having the carriage 103 in Fig. 9 
facing the carriage in Fig. 11; 

Fig. 11 is a cam layout showing a control state 
for receiving a knitted loop, having the carriage 104 in 
Fig. 9 facing the carriage in Fig. 10; 

Fig. 12 is a partial section view showing a 
transferring process of the knitted loop in Fig. 10 and 
Fig. 11; 

Fig. 13 is a cam layout showing a control state 
for transferring to return the knitted loop, having the 
carriage 104 in Fig. 9 facing the carriage in Fig. 14; 

Fig. 14 is a cam layout showing a control state 
for receiving the to-be-returned knitted loop, having the 
carriage 103 in Fig. 9 facing the carriage in Fig. 13; 

Fig. 15 is a partial section view showing a 
transferring process of the knitted loop in Fig. 13 and 
Fig. 14; 

Fig. 15 is a cam layout showing a control state 
for transferring, having the carriage 103 in Fig. 9 
facing the carriage in Fig. 17; 

Fig. 17 is a cam layout showing a control state 
for receiving a knitted loop and keeping on holding, 
having the carriage 104 in Fig. 9 facing the carriage in 
Fig. 16; 

Fig. 18 is a cam layout showing a control state 
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for keeping on holding after receiving the knitted loop, 
having the carriage 103 in Fig. 9 facing the carriage in 
Fig. 19; 

Fig. 19 is a cam layout showing a control state 
for keeping on holding, having the carriage 104 in Fig. 9 
facing the carriage in Fig. 18; 

Fig. 2 0 is a cam layout showing a control state 
for preparing for return of the knitted loop after the 
continued holding, having the carriage 104 in Fig. 9 
facing the carriage in Fig. 21; 

Fig. 21 is a cam layout showing a control state 
for preparing for return of the knitted loop after the 
continued holding, having the carriage 103 in Fig. 9 
facing the carriage in Fig. 20; 

Fig. 2 2 is a cam layout showing a control state 
for transferring a to-be-returned knitted loop after the 
continued holding, having the carriage 104 in Fig. 9 
facing the carriage in Fig. 23; and 

Fig. 2 3 is a cam layout showing a control state 
for receiving the to-be-returned knitted loop after the 
continued holding, having the carriage 103 in Fig. 9 
facing the carriage in Fig. 22, 

Best Mode for Carrying out the Invention 

Now referring to the drawings, preferred 
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embodiments of the invention are described in detail 
below. 

Fig. 1 is a schematic cam layout of a cam 
apparatus 1 for knitting a fabric according to one 
embodiment of the invention. This cam layout shows a 
side which receives effect of the cam, as seen through a 
top surface. The cam apparatus 1 for knitting a fabric 
is a weft knitting machine having front and rear needle 
beds facing each other at a needle bed gap, and mounted 
on carriages 3 and 4 which move along the respective 
needle beds. The carriage 3 moves along the front needle 
bed while the carriage 4 moves along the rear needle bed. 
The carriages 3 and 4 have the basically same 
constitution, comprising a needle body cam 10 and a 
slider cam 11 when using, as a knitting needle, a 
compound needle composed of a needle body and a slider. 
Knitting operation through a knitting needle can be 
selected for each needle by a needle selection mechanism 
12. The needle selection mechanism 12 comprises a needle 
selection actuator 13, a selector float-up cam 14, a 
selector push-up cam 15, and a selector guide cam 16. In 
the respective carriages 3 and 4 are provided a yarn 
guide cam 17 for driving a movable sinker which presses a 
knitting yarn at the needle bed gap 2, a sinker cam 18 
for guiding a knitting yarn to a knitting needle, and the 
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like . 

Note that the selector float-up cam 14 is shown in 
the cam layout for convenience sake of description 
although a function of the selector float-up cam 14 to 
push up a selector from a bottom side of a needle groove 
is effected at a position away from bottom boards of the 
carriages 3 and 4 as will be hereinafter described in 
detail. Moreover, as to the selector push-up cam 15, etc. 
except the selector float-up cam 14, a direction toward 
the needle bed gap 2 is indicated as '"up" while a 
direction backward from the needle bed gap 2 is indicated 
as ''down", respectively. Furthermore, in the selector 
float-up cam 14 and the like, a face shown in cross- 
hatched pattern indicates an inclined face which is 
continuously raised from a surface of the bottom board. 

The needle body cam 10 comprises a knitting cam 20. 
The knitting cam 20 comprises a raising cam 21 including 
a center cam, and a guard cam 22 called as an upper cam, 
stitch cams 23 and 24, and the like. The raising cam 21 
has a mountain- like shape protruding toward the needle 
bed gap 2 . A guide path for moving a needle body to a 
knitting position is formed between the raising cam 21 
and the guard cam 22 which is disposed closer to the 
needle bed gap 2 than the raising cam 21 is. The 
carriages 3 and 4 move back and forth in a horizontal 
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direction of the figure. The stitch cams 23 and 24 are 
respectively disposed on both sides of the knitting cam 

2 0 so that the needle body which has advanced toward the 
needle bed gap 2 can be dragged down in movement of the 
carriages in both directions. The stitch cams 23 and 24 
can be relatively displaced along inclined faces of the 
mountain- like shape of the raising cam 21 so that a 
stitch density can be arranged by changing a dragged-down 
amount of the needle body. 

With respect to moving directions of the carriages 

3 and 4, rubber cams 25 and 26 are disposed around the 
raising cam 21 as a center therefor, respectively in 
outward directions from the stitch cams 23 and 24. The 
rubber cams 2 5 and 2 6 are control cams which can be 
displaced to be in and out of the bottom boards of the 
carriages 3 and 4. In a state where the rubber cams 2 5 
and 26 protrude from the bottom board, it is possible to 
make an inlay stitch for which a stretch yarn is used. 
In the area where the knitting cam 2 0 is disposed, a 
movable presser 30 is disposed at a position receded from 
the needle bed gap 2. Outside the movable presser 3 0 are 
disposed select jack half stitch cams 31 and 32, and 
select jack stitch cams 33 and 34. The select jack half 
stitch cams 31 and 32 are fixed cams which always 
protrude from the bottom board. The select jack stitch 
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cams 3 3 and 3 4 are control cams which can be displaced to 
be in and out of the bottom board. Outside the select 
jack stitch cam 34 is disposed a select jack presser 35. 

Each of the carriages 3 and 4 is provided with a 
group of transfer cams 4 0 and a group of receiving cams 
50. On the carriage 3, the group of transfer cams 40 are 
disposed at a downstream-side position to the knitting 
cam 2 0 in a case where the carriage 3 moves in one 
direction, for example leftward in the figure. On the 
carriage 4 facing the carriage 3 across the needle bed 
gap 2, the group of receiving cams 50 is disposed at a 
position facing the group of transfer cams 40. The group 
of transfer cams 40 and the group of receiving cams 50 
are thus disposed. Accordingly, by moving the carriages 
3 and 4 leftward, a knitted loop can be transferred from 
a front needle bed provided with the carriage 3 to a rear 
needle bed provided with the carriage 4. 

Note that on the carriage 4, the group of transfer 
cams 40 are disposed at a position which corresponds to a 
position of the group of receiving cams 50 across the 
knitting cam 20. At the position of the carriage 3, 
facing the group of transfer cams 40 of the carriage 4 
across the needle bed gap 2 is disposed the group of 
receiving cams 50. Consequently, when the carriages 3 
and 4 are made to move in a right direction, a knitted 
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loop can be transferred from the rear needle bed provided 
with the carriage 4 to the front needle bed provided with 
carriage 3 . 

Each of the group of transfer cams 4 0 includes a 
slider transfer raising cam 41, a slider transfer cam 42, 
and a transfer-side knitted loop receiving cam 43. The 
slider transfer cam 42 includes a cam route for 
maintaining a raised position of a slider toward the 
needle bed 2 caused by a slider cam 11, and further 
raising the slider. The slider transfer raising cam 41 
is disposed between the slider cam 11 and the slider 
transfer cam 42. The slider transfer raising cam 41 is a 
control cam which can be displaced to be in and out of 
the bottom board. The slider transfer raising cam 41 in 
a protruding state conveys the slider to the cam route of 
the slider transfer cam 42. The transfer-side knitted 
loop receiving cam 43 is used for conveying the needle 
body independently or together with the slider, to the 
receiving position where a knitted loop is received from 
the opposed needle bed. The transfer-side knitted loop 
receiving cam 43 is also a control cam which can be 
displaced to be in and out of the bottom board. It is 
possible to take the knitted loop back which has been 
once transferred to the opposed needle bed side by making 
the transfer-side knitted loop receiving cam 43 protrude. 
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Each of the group of receiving cams 50 includes a 
receiving-side knitted loop receiving cam 51, a 
receiving-side retention raising cam 52, and a receiving 
slider cam 53. The receiving-side knitted loop receiving 
cam 51 is a control cam which can be displaced to be in 
and out of the bottom board. The receiving- side knitted 
loop receiving cam 51 is made to protrude, thereby 
advancing the needle body to the needle bed gap 2 so that 
the needle body is conveyed to the receiving position 
where the knitted loop to be transferred from the opposed 
needle bed is received. The receiving-side retention 
raising cam 52 is a control cam which can be displaced to 
be in and out of the bottom board. The receiving- side 
retention raising cam 52 is made to protrude, thereby 
guiding the slider to the receiving slider cam 53 and 
advancing the slider to the needle bed gap 2 so that the 
knitted loop to be transferred from the opposed needle 
bed is taken, and it is possible to keep the state where 
the knitted loop is retained. 

Figs. 2 and 3 show sectional constitutions of one 
needle bed 60, for example, the front needle bed. The 
rear needle bed has the basically same constitution. On 
the needle bed 60 are formed needle grooves 61 at regular 
intervals so that knitting needles such as a compound 
needle 62 are contained inside the needle grooves 61. 
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The compound needle 62 includes a needle body 63 and a 
slider 64. A leading tip of the needle body 63 on the 
needle bed 2 -side is provided with a hook 63a. The 
slider 64 has a leading tip thereof on the needle bed gap 
2 -side formed into two separate elastic laminas nipping 
the needle body therewith as shown in Fig. 4 in Japanese 
Examined Patent Publication JP-B2 2917146 and the like. 
The elastic lamina part has steps, one of which on the 
leading tip side is lower with a leading tip part thereof 
formed to be a tongue 64a. The needle body 62 and the 
slider 63 are pressed by a spacer 65 or the like so as 
not to move upward away from the needle groove 61 at the 
time of sliding displacement upward to or downward from 
the needle bed gap 2 . 

Inside the needle groove 61, the needle body 63 is 
coupled to a needle jack 66 at a tail tip side of the 
needle body 63 and a leading tip side of the needle jack 
66. The needle jack 66 has an elastic portion 66a formed 
at a tail tip side thereof so that the elastic portion 
66a biases the needle jack 66 in a direction of moving 
the needle jack 66 upward from a bottom of the needle 
groove 61. From the needle jack 66, a needle jack butt 
67 protrudes toward outside of the needle groove 61. The 
needle jack butt 67 is subjected to an action of a needle 
body cam 10, and drives the needle body 62 to be 



19 



displaced to an advanced or retracted position with 
respect to the needle bed gap 2 in the needle groove 61, 
Also from the slider 64, a slider butt 68 protrudes 
toward outside of the needle groove 61. When the needle 
jack 66 moves inside the needle groove 61 toward the 
needle bed gap 2, abutment of the leading tip of the 
needle jack 66 onto the slider butt 68 makes it possible 
to push up the slider 64 together with the needle body 63 
toward the needle bed gap 2. When the slider butt 68 is 
made to be subjected to actions of the slider cam 11 
shown in Fig. 1, and the slider raising cam 41, the 
slider transfer cam 42, the receiving-side retention 
raising cam 52, the receiving slider cam 53, and the like, 
it is possible to advance only the slider 64 further 
toward the needle bed gap 2 . 

The elastic portion 66a of the needle jack 66 can 
be pressed by a select jack 70. The select jack 70 has a 
tail tip side thereof formed to be an elastic portion 70a 
which abuts on the bottom of the needle groove 61. From 
a leading tip side, a select jack butt 71 protrudes 
outward from the needle groove 61. The select jack butt 
71 is subjected to actions of the movable presser 30 in 
Fig. 1, the select jack half stitch cams 31 and 32, the 
select jack stitch cams 33 and 34, the select jack 
presser 35 , and the like . 
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The select jack 70 is pressed inside the needle 
groove 61 by a selector 12. The selector 72 makes needle 
selection butts 73a, 73b, 73c, and 73d protrude outward 
from the needle groove 61, which needle selection butts 
73a, 73b, 73c, and 73d are used for needle selection 
through the needle selection actuator 13 in Fig. 1. The 
selector float-up cam 14 pushes up the selector 72 from a 
bottom side thereof outward from the needle groove 61 so 
that the needle selection butts 71a, 73b, 73c, and 73d 
come into contact with the needle selection actuator 13 
in Fig. 1. The needle selection butts 71a, 73b, 73c, and 
73d are disposed at a plural, for example, four different 
positions, and four adjacent selectors 72 are provided 
respectively with different needle selection butts 71a, 
73b, 73c, and h73d. At a tail end of the selector 72 is 
provided a push-up butt 74 which is subjected to an 
action of the selector push-up cam 15. From a leading 
tip side of the selector 72, a push-down butt 75 
protrudes outward from the needle groove 61. The push- 
down butt 75 is subjected to an action of the selector 
guide cam 16 in Fig. 1. 

Fig. 2 shows a needle selection state where the 
select jack 70 is pushed up to a position A in Fig. 1. 
Fig. 3 shows a non-needle selection state where the 
select jack 70 is sank into the needle groove 61 at a 



position B in Fig. 1. When sinking the select jack 70, 
the select jack 70 is sank inside the needle groove 61 
and further, the needle jack 66 is also sank so that the 
needle jack butt 67 is no longer subjected to the action 
of the needle body cam 10. The select jack 7 0 may be 
positioned at a position H between the position A and the 
position B. At the position A, when the select jack butt 
71 is sank into the needle groove 61 as a result of the 
action of the movable presser 30, the needle jack 66 is 
also sank into the needle groove 61 in conjunction 
therewith. 

The non-needle selection state shown in Fig. 3 is 
a state where the needle selection butts 73a, 73b, 73c, 
and 73d are sank by the needle selection actuator 13, and 
the selector 72 is formed so as to have a larger sliding 
resistance to the needle groove 61 so that the state 
where the selector 72, the select jack 70, and the needle 
jack 66 are sank into the needle groove 61 can be kept 
until next float-up caused by the selector float-up cam 
14. In the non-needle selection state where the needle 
selection butts 73a, 73b, 73c, and 73d of the selector 72 
are not sank by the needle selection actuator 13, as 
shown in Fig. 2, the selector 72 has the push-up butt 74 
pushed up by the selector push-up cam 15 so as to rise up 
inside the needle groove 61 toward the needle bed gap 2- 
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side . 

Fig. 4 shows a control state for knitting a fabric 
by each of the carriages 3 and 4 . A portion in a 
protruding state of the inwardly-and-outwardly- 
displaceable control cam is shaded. The raising cam 21 
includes controllable inward- and- outward portions 21a and 
21b which are displaced to be in and out with respect to 
the bottom boards of the carriages 3 and 4, and a center 
cam 21c. The stitch cams 23 and 24 have recesses 23a and 
24a and different-stitch-density cam faces 23b and 24b 
farther away in outward directions than lowering cam 
faces for formation of stitch density, in the moving 
directions of the carriages 3 and 4. The movable presser 
30 is divided into right and left different-stitch- 
density tuck pressers 3 0a and 3 0b and a center tuck 
presser 30c which can be controlled to be separately 
displaced to be in and out from the bottom board. The 
needle selection actuator 13 has action pieces 13a, 13b, 
13c, and 13d which respectively press the needle 
selection butts 73a, 73b, 73c, and 73d shown in Figs. 2 
and 3 . 

Assuming a case where the carriages 3 and 4 move 
leftward, the push-down butt 75 of the selector 72 coming 
closer from a left-hand side in Fig. 4 is pushed down at 
a left side of the selector guide cam 16 and until the 
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needle selection butts 73a, 73b, 73c, and 73d reach 
positions of the action pieces 13a, 13b, 13c, and 13d, 
the selector 72 lowers. When a needle selection has been 
conducted by the needle selection actuator 13, the push- 
up butt 74 rises along a rising cam face of the selector 
push-up cam 15 as shown as a path 74a. As a result of 
the rise of the selector 72, the select jack 70 also 
rises as shown as a path 71a of the select jack butt 71 
and reaches a position A. When the needle selection is 
not conducted by the needle selection actuator 13, the 
push-up butt 7 4 is sank into the needle groove 61 and not 
subjected to an action of the rising cam face of the 
selector push-up cam 15 so that the select jack 70 
remains at a position B. That is to say, by the needle 
selection mechanism 12, a to-be-selected selector 72 is 
made to rise, by two steps, step after step among the 
position B, position H, and position A which are three 
control positions of the select jack 70. 

In order to raise the select jack 70 to the 
position A and the position H, previously at end of a 
rightward movement before the leftward movement, a needle 
selection is conducted by the needle selection actuator 
13 and the push-up butt 74 of the selector 72 is pushed 
up by the selector push-up cam 15 as shown by a path 74h. 
The select jack butt 71 is also pushed up as shown by a 
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path 71h. Even at a position higher than the position H, 
at next leftward movement, the select jack butt 71 abuts 
on a left lowering cam face of a select jack half stitch 
cam 31 and is pushed down to the position H. 
Subsequently, the selector 72 is selected for needles by 
the needle selection actuator 13, and the selector 72 is 
pushed up by the selector push-up cam 15 and then, the 
select jack 70 can be pushed up to the position H or the 
position B, or further the position A. The select jack 
70 can be thus located at the three position B, H, and A. 

When the select jack 70 is located at the position 
H, the raising cam 21 makes the inward and outward 
portion 21a on the left side protrude, thereby making it 
possible to drive the knitting needle to perform a 
knitting operation for a knit. In the knitting operation 
for a knit, the needle jack 67 and the slider butt 68 
respectively pass through paths 67h and 6 8h shown in 
dashed lines. When the select jack 70 is located at the 
position A, the select jack butt 71 can be made to act on 
the movable presser 30. This is because the needle jack 
butt 67 is no longer subjected to actions of the raising 
cam 21 and the cam faces of the stitch cams 23 and 24 
when the select jack butt 71 is sank into the needle 
groove 61 by the movable presser 30. 

When a different-stitch-density tuck presser 30b 
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and a tuck presser 3 0c of the movable presser 3 0 are made 
to protrude, the needle jack 67 and the slider butt 68 
are made to respectively pass through paths 67a and 68a 
shown in two-dot chain lines so that a knitting operation 
for a tuck of different stitch density can be carried out. 
Note that, when neither of the different-stitch-density 
tuck presser 3 0a and 3 0b and the tuck presser 30c is made 
to protrude, it is possible to perform the knitting 
operation for a knit even at the position A by making the 
inward-and-outward portion 21a of the raising cam 21 
protrude. When a select jack stitch cam 34 is made to 
protrude, it is possible to make the select jack 50 lower 
to the position B as shown as a path 71b of the select 
jack butt 71, It is a matter of course that the position 
B indicates a position for a miss at which position the 
needle body 62 does not rise to the needle gap 2. 

Fig. 5 shows a control state of performing an 
inlay stitch in leftward movements of the carriages 3 and 
4 by use of a rubber cam 25. In a rightward movement 
before this leftward movement, knitting needles for tuck 
of stretch yarns such as rubber yarns are selected by the 
needle selection actuator 13, and the push-up butt 74 of 
the selector 72 is pushed up as shown by the path 74h, 
and the select jack butt 71 of the select jack 70 is 
pushed up as shown by the path 71h. In the next leftward 
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movement, the needle jack butt 67 passes through a 
position of the receiving-side knitted loop receiving cam 
51 since the select jack 70 is in a state of rising to 
the position H. The receiving-side knitted loop 
receiving cam 51, because of being in a sank state, 
passes and reaches a rising cam face of the rubber cam 25. 
As shown by a path 67g in a dashed line, the needle jack 
butt 67 rises up to a tuck position at the rubber cam 2 5 
in a protruding state, and takes at the needle bed gap 2 
the stretch yarn supplied from a yarn feeding port for 
inlay which comes before a yarn feeding port for 
supplying a knitting yarn for knitting. Furthermore, 
this knitting needle is selected by the needle selection 
actuator 13, and as shown by the path 74a and the path 
71a, performs the knitting operation for a knit together 
with the knitting needle of which the select jack 70 is 
pushed up to the position A, by the raising cam 21, the 
guide cam 22, the stitch cam 24, and the slider cam 11, 
and further takes a knitting yarn supplied at the needle 
bed portion 2 . 

Figs. 6 and 7 show control states at the time of 
transferring between the front and rear needle beds. Fig. 
6 shows a transfer side while Fig. 7 shows a receiving 
side. Fig. 8 shows a transferring process at the needle 
bed gap 2. In a case where a knitted loop knitted at the 
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front needle bed is transferred to the rear needle bed in 
the leftward movement of the carriages 3 and 4, the 
needle selection actuator 13 on a left side conducts a 
needle selection to the position H or the position A. 
From the carriage 3 on the transfer side, the inward-and- 
outward portion 21a of the raising cam 21 is made to 
protrude so that the knitting operation is carried out. 
Furthermore, the slider transfer raising cam 41 is made 
to protrude- The slider butt 68 of the slider 64 is 
guided to the cam route of the slider transfer cam 42 and 
as shown by a path 68t, passes through a transfer 
position for advancement toward the needle bed gap 2 
which advancement is farther than the slider cam 11. 
From the carriage 4 on the receiving side, the inward- 
and-outward portions 21a and 21b of the raising cam 21 
are not made to protrude, but the receiving-side knitted 
loop receiving cam 51 is made to protrude. The needle 
jack butt 67 of the needle jack 66 passes through a 
receiving position for advancement toward the needle bed 
gap 2, by the receiving-side knitted loop receiving cam 
51 as shown by a path 67 r. 

A circulated number 1 shows a state immediately 
before the knitting needle having the needle jack butt 67 
abutting on a rising cam face of the raising cam 21, 
starts to advance toward the needle bed gap 2 . The 
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slider 64 has lowered while the hook 63a is open. It is 
assumed that on the needle body 63 -side driven by the 
carriage 3 on the needle bed at a front side is formed a 
knitted loop 80 which has been knitted in the previous 
course. A circulated number 2 shows a state where the 
needle body 63 advances farthermost toward the needle bed 
gap 2 by the center cam 21c of the raising cam 21 on the 
carriage 3 . The slider 64 also advances toward the 
needle bed gap 2, and the knitted loop 80 is transferred 
from the hook 63a of the needle body 63 to the tongue 64a 
of the slider 64. A circulated number 3 shows a state 
where the needle body 63 is made to lower to the 
lowermost point by the stitch cam 24. Since the slider 
64 moves to the cam route of the slider transfer cam 42 
by the slider transfer raising cam 41 and keeps the 
raised position, a top of the hook 63a of the needle body 
64 lowers to a position lower than the knitted loop 80 
remained on the tongue 64a of the slider 64, 

During a process between circulated numbers 4 and 
10, transferring is carried out. At the circulated 
number 4, the slider 64 rises by the carriage 4 on the 
receiving side, and closes the hook 63a of the needle 
body 63. At the circulated number 5, the needle body 63 
on the receiving side rises by the receiving-side knitted 
loop receiving cam 51, and a leading tip of the hook 63a 
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proceeds into a space between two elastic laminas of 
which the tongue 64a of the slider 64 on the transfer 
side is formed. At the circulated number 6, the slider 
64 on the transfer side rises to the uppermost position 
in consequence of being guided to the uppermost raised 
position of the cam route formed on the slider transfer 
cam 42. At the circulated number 1, the needle body 63 
on the receiving side rises to the uppermost position. 
At the circulated number 8, the slider 64 on the transfer 
side starts to lower and transfers the knitted loop 80 
retained on the tongue 64a to the hook 63a of the needle 
body 63 on the receiving side. At the circulated number 
9, the slider 64 on the transfer side lowers to a 
position lower than the knitted loop 80, and the knitted 
loop 80 is transferred to the hook 63a of the needle body 
63 on the receiving side. The circulated number 10 shows 
a state where the needle body 63 on the receiving side 
also lowers and the hook 63a is closed by the slider 64. 

Fig. 9 shows a schematic cam layout of a cam 
apparatus 101 for knitting a fabric according to another 
embodiment of the invention. In this embodiment, 
components corresponding to those in the embodiment of 
Fig. 1 will be denoted by the same reference symbols and 
overlapping descriptions will be omitted- Also in this 
embodiment, each of carriages 103 and 104 provided on the 
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front and rear needle beds is provided with a group of 
transfer cams 110 and a group of receiving cams 120. In 
the group of transfer cams 110, a slider transfer cam 111 
is used instead of the slider transfer cam 42 of the 
group of transfer cams 40 in Fig. 1. In the group of 
receiving cams 120, a receiving slider cam 121 is used 
instead of the receiving slider cam 53 of the group of 
receiving cams 40 in Fig. 1. The slider transfer cam 111 
and the receiving slider cam 121 are provided 
respectively with a cam route 111a and a groove 121a for 
keeping a state where the slider 64 advances to the 
needle bed gap 2 so that the knitted loop 80 is retained 
on the tongue 64a. In order to keep this retaining state, 
a needle jack guide cam 122 and a holding presser 123 are 
also provided. The grooves of the cam routes Ilia and 
121a engage with a few grooves for guidance even in a 
state where the slider butt 68 is sank into the needle 
groove 61. In this regard, the aforementioned grooves of 
the cam routes 111a and 121a are not always necessary. 

As will be described hereinafter with regard to a 
continued holding, it is possible to keep the state where 
the tongue 64a of the slider is made to advance to the 
needle bed gap 2, by making the select jack butt 71 lower 
to the position B and making the needle jack butt 67 and 
the slider butt 68 sink into the needle groove 61. In 
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this sate, the slider butt 68 may be used without 
replacing the slider transfer cam 42 and the receiving 
slider cam 53 - 

Figs. 10 and 11 show control states at the time of 
transferring between the front and rear needle beds. Fig. 
10 shows a transfer side while Fig. 11 shows a receiving 
side. In this regard, on the receiving side, the knitted 
loop 80 is taken on the tongue 64a of the slider 64. Fig. 
12 shows a transferring process at the needle bed gap 2. 

In a case where a knitted loop knitted at the 
front needle bed is transferred to the rear needle bed in 
the leftward movement of the carriages 103 and 104, the 
needle selection actuator 13 on a left side conducts a 
needle selection to the position A. From the carriage 
103 on the transfer side, the inward-and-outward portion 
21a of the raising cam 21 is made to protrude so that the 
knitting operation is carried out. Furthermore, the 
slider transfer raising cam 41 is made to protrude. The 
slider butt 68 of the slider 64 is guided to the cam 
route of the slider transfer cam 111 and as shown by a 
path 68t, passes through a transfer position for 
advancement toward the needle bed gap 2 which advancement 
is farther than the slider cam 11. At this time, the 
needle selection actuator 13 on a right side previously 
selects a needle for receiving in a next course, to the 
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position A as shown by a path 74a. From the carriage 4 
on the receiving side, the inward- and- outward portions 
21a and 21b of the raising cam 21 are not made to 
protrude, but the receiving-side knitted loop receiving 
cam 51 is made to protrude. The needle jack butt 67 of 
the needle jack 66 passes through a receiving position 
for advancement toward the needle bed gap 2, by the 
receiving-side knitted loop receiving cam 51 as shown by 
a path 67r. Furthermore, the receiving- side retention 
raising cam 52 is made to protrude, and the slider butt 
68 of the slider 64 is guided to a route for keeping a 
retaining state of the receiving slider cam 121 so that 
the retaining position can be kept as shown by a path 68r. 

A circulated symbol A shows a state immediately 
before the knitting needle having the needle jack butt 67 
abutting on a rising cam face of the raising cam 21, 
starts to advance toward the needle bed gap 2 . The 
slider 64 has lowered while the hook 63a is open. It is 
assumed that on the needle body 63 -side driven by the 
carriage 103 on the needle bed at a front side is formed 
a knitted loop 80 which has been knitted in the previous 
course. A circulated symbol B shows a state where the 
needle body 63 advances farthermost toward the needle bed 
gap 2 by the center cam 21c of the raising cam 21 on the 
carriage 103. The slider 64 also advances toward the 
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needle bed gap 2, and the knitted loop 80 is transferred 
from the hook 63a of the needle body 63 to the tongue 64a 
of the slider 64. A circulated symbol C shows a state 
where the needle body 63 is made to lower to the 
lowermost point by the stitch cam 24. Since the slider 
64 moves to the cam route of the slider transfer cam 111 
by the slider transfer raising cam 41 and keeps the 
raised position, a top of the hook 63a of the needle body 
64 lowers to a position lower than the knitted loop 80 
remained on the tongue 64a of the slider 64. 

During a process between circulated symbols D and 
J, transferring is carried out. At the circulated symbol 
D, the slider 64 rises by the carriage 104 on the 
receiving side, and closes the hook 63a of the needle 
body 63. At the circulated symbol E, the needle body 63 
on the receiving side rises by the receiving-side knitted 
loop receiving cam 51, and a leading tip of the hook 63a 
proceeds into a space between two elastic laminas of 
which the tongue 64a of the slider 64 on the transfer 
side is formed. At the circulated symbol F, the slider 
butt 68 of the slider 64 on the transfer side is guided 
to the uppermost raised position of the cam route formed 
on the slider transfer cam 111 so that the slider 64 on 
the transfer side rises to the uppermost position. The 
slider butt 68 of the slider 64 on the receiving side is 
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guided to the cam route of the receiving slider cam 121 
by the receiving-side retention raising cam 52 so that 
the slider 62 on the receiving side starts to rise. 
Accordingly, the operations at the circulated symbols A 
to E in Fig. 12 are the same respectively to those at the 
circulated numbers 1 to 5 in Fig. 8 while the operations 
at the circulated symbol F and the following numbers are 
different from those at the circulated number 6 and the 
following numbers. 

Note that the needle jack guide cam 122 is 
provided with a lowering face 122a and a pressing slope 
122b. In a case where the carriage 104 moves in a 
rightward movement, the needle jack butt 67 is guided 
from the lowering face 121a to the pressing slope 121b on 
condition that the path of the select jack butt 71 does 
not pass through a pressing portion 123a of the holding 
presser 123. 

At the circulated symbol G in Fig. 12, the slider 
64 rises to the uppermost position together with the 
needle body 63 on the receiving side. At the circulated 
symbol H, the slider 64 on the transfer side starts to 
lower and transfers the knitted loop 80 retained on the 
tongue 64a to the tongue 64a of the slider 64 on the 
receiving side. At the circulated symbol I, the slider 
64 on the transfer side lowers to a position lower than 
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the knitted loop 80, and the needle body 63 on the 
receiving side also lowers, in consequence whereof the 
knitted loop 80 is transferred to the tongue 64a of the 
slider 64 on the receiving side. The circulated symbol J 
shows a state where the needle body 63 and slider 64 on 
the receiving side lower farther, and the hook 63a is 
closed by the slider 64. In the transferring process as 
described above, it is possible to receiving the knitted 
loop 80 while retaining another knitted loop on the hook 
63a of the needle body 63 on the receiving side. That is 
to say, it is possible to deal with the operation in a 
state where the knitted loop 80 is temporarily placed on 
the slider 64 on the receiving side (this state is 
hereinafter referred to as "holding"). 

Figs. 13 and 14 show states at the time of 
returning the knitted loop after transferring between the 
front and rear needle beds as shown in Figs. 10 to 12. 
Fig. 13 shows a transfer side while Fig. 14 shows a 
receiving side. In this regard, the carriage 104 on the 
receiving side in Fig. 10 is now on the transfer side 
while the carriage 103 is now on the receiving side. A 
returning operation is carried out in the rightward 
movement of the carriages 103 and 104. Fig. 15 shows a 
returning process at the needle bed gap 2 . 

As shown in Fig. 13, from the carriage 104 on the 
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transfer side, a select jack stitch cam 33 is made to 
protrude and as shown by a path 71c of the select jack 
butt 71 of the select jack 70, the selector 72 is made to 
lower to the position B. In the meantime, the slider 
butt 68 of the slider 64 passes through the cam route of 
the receiving slider cam 121 as shown by the path 68 t, 
and rises up to the transfer position. The needle jack 
butt 67 of the needle jack 66 keeps a certain height 
thereof as shown by a path 67c. 

As shown in Fig. 14, on the carriage 103 on the 
receiving side, the needle jack butt 67 of the needle 
jack 66 rises by the transferring knitted loop receiving 
cam 43 as shown by the path 67r, and the slider butt 68 
of the slider 64 also rises as shown by the path 68r. 
The select jack butt 71 of the select jack 70 is pushed 
down by the select jack half stitch cam 32 and the select 
jack stitch cam 34 as shown by the paths 71a and 71h. 

A circulated . symbol a in Fig. 15 shows a state 
corresponding to a position where the slider butt 68 is 
guided in accordance with the path 68t to the cam route 
of the receiving slider cam 121 on the carriage 104. A 
circulated symbol b shows a state where the needle body 
63 on the receiving side starts to rise by the transfer- 
side knitted loop receiving cam 43, and the leading tip 
of the hook 63a is inserted into the tongue 64a of the 
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slider 64 on the transfer side. A circulated symbol c 
shows a state where the slider 64 on the transfer side 
and the needle body 63 on the receiving side respectively 
rise to the uppermost position. A circulated symbol d 
shows a state where the slider 64 on the transfer side 
and the needle body 63 on the receiving side respectively 
lower, and the knitted loop 80 is transferred to the hook 
63a of the needle body 63 on the receiving side which 
hook 63a is closed by the slider 64. A circulated symbol 
e shows a state where the slider 64 on the transfer side 
lowers with the closed needle body 63 and moves away from 
the knitted loop 80. A circulated symbol f shows a state 
where the needle body 63 and the slider 64 on the 
receiving side lower to a miss position. 

Figs. 16 and 17 show control states at the time of 
transferring between the front and rear needle beds 
similarly to Figs. 10 and 11. Fig. 16 shows a transfer 
side while Fig. 17 shows a receiving side. In this 
regard, on the receiving side, the operation ends in a 
continuing state for keeping the holding state where the 
knitted loop 80 is taken and retained on the tongue 64a 
of the slider 64. Accordingly, on the carriage 104 on 
the receiving side, the selector 72 is selected by the 
following needle selection actuator 13 on the right side 
so that the selector push-up cam 15 pushes up the push-up 
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butt 7 4 as shown by the path 7 4a and the select jack butt 
71 of the select jack 70 has previously been made to rise 
up as shown by the path 71a to the position A where no 
abutment with the holding presser 123 is made. 

Figs. 18 and 19 show control states for keeping 
the holding further. From the carriage 104 shown in Fig. 
18 on the receiving side where the holding is performed 
on the slider 64, the select jack stitch cam 33 is made 
to protrude. The needle jack butt 67 shown in the path 
67r at the previous step in Fig. 17 lowers from the path 
67a to the path 67c along the lowering face 122a of the 
needle jack guide cam 122 from outside of the carriage 
104 on the receiving side so that the needle jack butt 67 
is sank by the pressing slope 122b- At this time, the 
slider butt 68 is also sank simultaneously, resulting in 
no more reception of the action of the receiving slider 
cam 121. Furthermore, the select jack butt 71 is pushed 
down to the position B by the select jack stitch cam 3 3 
as shown by the path 71c and retained in the path 71c. 
Accordingly, the slider butt 68 keeps a position thereof 
as shown by the path 68c at which position the tongue 64a 
of the slider 64 has advanced toward the needle bed gap 2. 
On the other hand, on the carriage 103 on the transfer 
side shown in Fig. 19, the select jack butt 71 is pushed 
down to the position B by the select jack stitch cam 3 4 
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as shown by the path 71c and retained in the path 71c, 
enabling the holding to continue as shown at the 
circulated symbol g in Fig. 15. 

Figs. 20, 21, 22 and 2 3 show states of returning 
the knitted loop to the needle hook 63a after the 
continued holding. From the carriage 104 on the 
receiving side where the holding is performed on the 
slider 64, the movable presser 30 (30a, 30b, and 30c) is 
made to protrude in a leftward course shown in the Figs. 
2 0 and 21 while the return is to be carried out in a 
rightward course shown in Figs. 22 and 23 and at the same 
time, the selector 72 is selected by the preceding needle 
selection actuator 13 so that the select jack butt 71 of 
the select jack 70 is pushed up to the position A as 
shown by the path 71a. After the select jack butt 71 has 
passed through a section in abutment with the movable 
presser 30 (30a, 30b, and 30c) , the slider butt 68 
engages with a cam groove of the receiving slider cam 121 
as shown by the path 68a and keeps a position where the 
tongue 64a of the slider 64 has advanced toward the 
needle bed gap 2. Moreover, the select jack butt 71 
which has passed through the movable presser 3 0 (30a, 30b, 
and 3 0c) , is made to lower to the position H along the 
select jack half stitch cam 31. In Fig. 22, similarly to 
Fig. 13, the carriage 104 which had been on the receiving 
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side is now on the transfer side, and the select jack 
butt 71 at the position H shown in the path 71h is 
pressed into a section where the holding presser 123 is 
provided, so as to pass through the path 67 t from the 
outside without being made to engage with the needle jack 
guide cam 122. After this, the slider butt 68 can engage 
with the receiving slider cam 121. In Fig. 23, similarly 
to Fig. 14, the carriage 103 which had been on the 
transfer side is now on the receiving side, and the 
needle body 63 is made to advance toward the needle bed 
gap 2 by the transfer-side knitted loop receiving cam 43 
so that the knitted loop is returned. Accordingly, the 
steps regarding Figs. 22 and 23 are the same as the 
process shown in the circulated symbol K to the 
circulated symbol P in Fig. 15. 

As described above, according to each of the 
embodiments, the knitted loop 80 can be transferred from 
the group of transfer cams 40 or 110 to the group of 
receiving cams 5 0 or 12 0, and the transferred knitted 
loop 80 can be retained. As to the retention of the 
knitted loop 80 at the receiving side, it is also 
possible to perform the holding that the transferred 
knitted loop 80 is retained on the tongue 64a of the 
slider 64 while retaining the knitted loop 80 on the 
needle body 63 during knitting. 
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Moreover, the transferring can be freely carried 
out between the front and rear needle beds, and it is 
possible to temporarily place the knitted loop 80 from 
one needle bed to the other needle bed and keep the 
holding, and what is more, retain the knitted loop 80 
separately from the fabric being knitted on the other 
needle bed and when needed, return the knitted loop 80 
from the other needle bed to the one needle bed. Without 
providing auxiliary needle beds such as an upper bed nor 
an idle needle, it is possible to knit a variety of 
fabrics by use of transferring for a tubular fabric and a 
rib fabric and further, a tubular fabric having such a 
knitted texture that knitted loops are crossed each other, 
and fashioning fabric and the like. 

Moreover, the needle selection mechanism 12 can 
conduct various controls at three positions, and it is 
possible to simplify the needle selection mechanism 12 
and even when various needle selections can be conducted, 
the carriages 3 and 4; 103 and 104 can be downsized. The 
downsizing of the carriages 3 and 4; 103 and 104 enables 
an increase in speed of movement and shortening of moving 
distance, so that it is possible to knit a fabric having 
a narrow width including a glove with a high efficiency. 

The invention may be embodied in other specific 
forms without departing from the spirit or essential 
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characteristics thereof. The aforementioned embodiments 
are therefore to be considered in all respects as merely 
illustrative, and the scope of the invention is not 
restricted by the description itself, but indicated by 
the scope of claims. Furthermore, all modification and 
changes which come within the scope of claims are 
embraced in the range of the invention. 

Industrial Applicability 

According to the invention, it is possible to make 
a carriage be downsized with a simple structure and 
transfer a knitted loop from a group of transfer cams to 
a group of receiving cams, and retain the transferred 
knitted loop, by separately disposing a route for a 
knitting cam and a route for transferring, and 
coordinating these routes each other. As to retention of 
the knitted loop at a receiving side, it is also possible 
to retain the transferred knitted loop on a tongue of a 
slider while retaining the knitted loop on a needle body 
during knitting. In a knitting course including no 
transferring, a carriage can be made to move back and 
forth in such a narrow stroke that a knitting cam merely 
passes through predetermined knitting needles while only 
in a course including transferring, a carriage can be 
made to move back and forth in a stroke which is wide 
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enough for the group of transfer cams to pass through the 
needles, so that a time loss can be eliminated to 
increase a knitting efficiency. 

Further, according to the invention, it is 
possible to perform transferring and knitting operations 
by back-and- forth movements of carriages while retaining 
a state where a knitted loop is hooked on a tongue of a 
slider, without impairing a small size of the carriage. 
Accordingly, knitting variations become abundant because 
it is possible to knit a knitted texture having knitted 
loops crossed each other like a cable stitch onto pouched 
fabric such as a glove without providing an idle needle. 

Further, according to the invention, transferring 
can be freely carried out between front and rear needle 
beds, and it is possible to temporarily place a knitted 
loop from one needle bed to the other needle bed, and 
what is more, retain the knitted loop separately from a 
fabric being knitted on the other needle bed and when 
needed, return the knitted loop from the other needle bed 
to the one needle bed. Without providing auxiliary 
needle beds such as an upper bed nor an idle needle, it 
is possible to knit a variety of fabrics by use of 
transferring for a tubular fabric and a rib fabric, and 
fashioning fabric and the like. 

Further, according to the invention, it is 
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possible to simplify a needle selection mechanism and 
even when various needle selections can be conducted, 
carriage can be downsized. 
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